INTRODUCTION
Hernias are among the oldest known affliction of humankind and the repair of inguinal hernias dates back to the birth of civilization. In the entire events of surgery, no subject has been so disputed and debated, as the repair of groin hernia is concerned. It seems to be highly difficult to understand and contradictory that although surgeons have discovered how to carry organ transplantation, yet the problem of repair of inguinal hernia remains unsolved, even with emerging new techniques.
Operation for the inguinal hernia is one of the most common procedure that a general surgeon undertakes and various surgeons have given their valuable contribution to different techniques of inguinal hernia repair for better outcome in relation to various complications like groin pain, infection, testicular atrophy and recurrence etc. related to older techniques.
The history of open surgery for groin hernia has gone through many stages of development from ancient era to the era of tensionless repair. Through these periods of development, five principles of the modern hernia repair were developed, which includes 1 :
Although the first ever inguinal floor reconstruction was performed by Bassini in 1881, there have been plenty of modifications given by various surgeons for inguinal hernia repairs, each claiming his repair more anatomical, more accurate with much less tension. However, whatever modification one may make, some tension on the suture line for these herniorrhaphies was inevitable. So the rate of recurrence was still high, even after newer techniques of tissue based non-mesh hernia repair. Still newer concepts, modern materials and recent experimental evidences invite re-evaluation of established surgical tenets.
In past, hernia repair done with undue tension using patient's own tissue suggested by Kirschner et al, lead to failure in unacceptably high percentage of the patients and the failure rate was even more higher following the repair of recurrent hernias. 2 Not only does the inherited weakness of the tissue lead to failure, the ischemic necrosis of the tissues by the sutures holding the anatomically different structures under tension was the major culprit.
The problem is that most inguinal hernia repairs are based upon the Bassini"s principle of suturing the conjoint tendon to the inguinal ligament but the ease, with which these can be opposed, depends upon individual anatomy of these structures. The gap between these two may be less in some and more in others. In this situation, the two structures can be approximated with great tension by surgeon. Some surgeons tried to compromise this by using "relaxing" incision to lessen the tension, but the contribution of this manoeuvre in reducing the incidence of recurrence is still questionable. 1 Further, when muscle aponeurotic tissues are present, sutures will hold to a great degree but the fleshy musculature will cut through more easily, especially if sutures are placed under tension.
Successful hernia repair must include achievement of an effective repair with the lowest possible recurrence, minimal operative and post-operative discomfort with a rapid return to normal activity. Success of groin hernia repair depends largely on the surgeons, understanding of the functional anatomy and pathophysiology of the abdominal wall and groin, as well as the knowledge that how to use the currently available techniques and materials most effectively. Since Bassini et al described his primary inguinal hernia repair in 1890, many advancements and modifications of groin herniorrhaphy and hernioplasty have been described. 3, 4, [6] [7] [8] [9] [10] [11] The most important advance in hernia surgery has been the development of tension free repairs. By now the notion of minimizing tension in a groin hernia repair, to reduce the risk of recurrence, was becoming more popular. This eventually led to mesh repair techniques. The difficulty was finding the appropriate material. Metal sheets were first introduced, but they were fraught with complications. Credit for the successful introduction of mesh should be attributed to Usher. He initially used polyethylene and later substituted it with polypropylene mesh in the 1950"s. Stoppa (1980"s) also made a significant contributions in this area of surgery by giving "giant prosthetic repair of the visceral sac".
Mesh plugs were first introduced by Lichtenstein and Shore12 for femoral and recurrent hernias in the 1970s. In a landmark study, he reported 0% recurrence and 0% infection in 1,000 consecutive patients who underwent tension-free repair with mesh. 13 Gilbert et al described a sutureless mesh-plug and patch repair for indirect hernias in the 1980s, based on input from Usher.
14 Rutkow et al followed this with a description of a mesh plug and patch repair for all varieties of inguinal hernias in the early 1990s. [14] [15] [16] Since then, Rutkow et al have reported their repair results with a premade manufactured plug and patch.
Since the 1970"s, the use of polypropylene meshes have become increasingly popular. Multiple forms of hernia meshes have been manufactured and multiple approaches have been described. The most popular open mesh repairs today include a lichtenstein patch, Plug and patch and prolene hernia system (PHS). All these modified tensionless techniques of hernioplasties are preferred treatment modalities in most of the institutes in these days.
The reported advantages of using these mesh repairs include low recurrence rates, less postoperative pain, and quicker return to regular activities. The advent of laparoscopy has also resulted in the introduction of laparoscopic mesh repairs for still better outcome and patient comfort.
Tensionless mesh repairs for inguinal hernias have become generally accepted as the solution to reduce tension on a repair during the past two decades to get better results in terms of complications of tissue based inguinal hernia repairs.
In a comparison study of lichtenstein and plug and patch inguinal hernia repair, patients who underwent plug-andpatch operation experienced less postoperative pain but rate of return to normal activity and work was similar in both groups, which indicates no superiority for the plugand patch operation in overall rehabilitation. Overall hospital cost was greater for the plug-and-patch operation as compared with Lichtenstein patch operation. There was no recurrence rate after follow up for both groups. The aim of the study has been planned to evaluate an improved and simple technique of mesh repair in inguinal hernia patients in the form of randomized controlled trial of plug and patch versus Lichtenstein mesh repair technique in a group of randomly selected 100 cases of inguinal hernias each. And to evaluate in relation to concurrent study of operating time, any intraoperative or postoperative complications, post-operative pain, length of hospital stay, recurrence rate and time taken to return to normal routine activities and work, under the regular follow up intervals of 1week, 3weeks and 6month.
METHODS
The study was conducted on 200 patients, of type 1, 2 and 3 inguinal hernias, according to Gilbert Cases were allotted to either group by random selection. All patients underwent routine investigations in the form of haemoglobin, bleeding time, clotting time, complete urine examination, fasting blood sugar and an ECG. In case of any co-morbid cardiac or pulmonary condition, a physician was consulted for medical fitness.
All patients were operated upon under spinal anesthesia. All patients were given a preoperative prophylactic intravenous single dose of 1.5gm of cefuroxime sodium. Majority of the patients were discharged within a period of two days, two patients on 3rd day and one on 4th postoperative day.
RESULTS
The present study was conducted on 200 patients admitted with inguinal hernias, at Sri Guru Ram Das Institute of Medical Sciences and Research, Amritsar, India.
This study was conducted to compare, two different techniques of mesh repairs of inguinal hernia, in the form of plug and patch and lichtenstein mesh repair in two groups of randomly selected 100 cases of inguinal hernias in each group.
Age wise distribution
The study was carried out on 200 patients. All patients included in this study were male. The youngest patient was 18 years old and the oldest was 90 years old (Table 1) . In this study conducted on two groups and the data collected above reveals that the maximum incidence of hernia i.e. 28%, is found in the 4th decade of life.
Occupation/life style wise distribution
In this study, patients were categorized into sedentary and strenuous patients/workers according to their occupation, type of work they do and their life style. Sedentary workers include shopkeepers, gardeners, servicemen, businessmen, drivers, policemen, tailors, security men and retired persons and strenuous workers include farmers, rickshaw pullers, students and labourers. The results of above given comparison data reveals an insignificant difference statistically (p> 0.1).
It is studied that both techniques usually take 30-65 minutes of operative time with minor differences attributed to the time taken to tailor the mesh plug and surgical experience. On the other hand, in plug and patch group of patients, 80 (80%) patients were discharged on 1st day, 16 (16%) patients on 2nd day and four (4%) patient on 3rd postoperative day.
In this study none of the patient, in any of the study group was discharged on the day of operation.
In this study, the results found were not statistically significant (p>0.05), which concludes that there is no difference for post-operative hospital stay in both study groups. In the present study, both the study groups were compared in relation to various post-operative complications as mentioned above.
Eight (08%) patients in lichtenstein group and four (04%) patients in plug and patch group complained of pain on the wound site, which was relieved with analgesics.
Four patients in each study group developed urine retention, because of associated benign hyperplasia of prostate as a comorbid condition. Both patients were catheterized with K-90 catheter to empty the urinary bladder.
Twelve (12%) patients in Lichtenstein and eight (8%) patients in plug and patch study group developed wound seroma in post-operative period. All these patients were reassured and seroma resolved spontaneously with time.
Wound infection was encountered in four (4%) patients of lichtenstein and four (4%) patients of plug and patch hernia repair. It was corrected with antiseptic dressing along with oral antibiotics and anti-inflammatory drugs.
Scrotal hematoma was encountered in four (4%) patients of Lichtenstein and four (4%) patients of plug and patch study group. In these groups, patients were managed conservatively and hematomas resolved spontaneously with time.
In none of the study group of tension free inguinal hernia repair, recurrence encountered and in both the study groups, none of the patient required mesh removal.
There was no significant difference in the post-operative complications in both the groups.
Time taken to return to normal routine activities
In this study we categorized the patients into sedentary and strenuous workers. All the sedentary worker patients were allowed to resume back to their routine nonstrenuous work from three to seven days and patients with strenuous work were allowed to resume back to normal activities after 4-6 weeks post-operatively.
DISCUSSION
Hernia repair is one of the most common surgical procedures performed worldwide. Improvements in surgical technique, together with the development of new prosthetic materials and a better understanding of how to use them, have significantly improved outcomes for many patients. These improvements have occurred most notably in centres specializing in hernia surgery, with some institutions reporting failure rates of less than 1%20. In contrast, failure rates for general surgeons, who perform most hernia repairs, remain significantly higher. Success of groin hernia repair is measured primarily by the permanence of the operation, fewest complications, minimal costs, and earliest return to normal activities. This success depends largely on the surgeon's understanding of the anatomy and physiology of the surgical area as well as knowledge of how to use most effectively the currently available techniques and materials. After introduction of an inert plastic mesh in hernia repair by Usher and colleages, increasing acceptance of this method has been in large measure due to the impressive series of reports by Lichtenstein and colleagues in the past 20 years. 9, 21 Lichtenstein completely discarded the muscle tendon type of repair. He promoted the technique of strengthening the weak posterior wall by fashioning a new deep ring with prosthetic mesh placed without any tension, which was further modified to plug and patch technique given by Ruthkow and Robbins.
The use of mesh in hernia repair was given a further significant boost by the pioneer work of Stoppa and colleagues and Rives and associates. 8, 22 Gilbert subsequently reported the use of an unsutured mesh support for internal ring. 23 Open mesh repair by Lichtenstein has significantly reduced recurrences as compared with conventional open nonmesh repair. This finding was also supported by several other studies and it has been stated that using a mesh for open repair reduces recurrence rate by 50% to 75% when compared with open suture repair. 24 Worldwide, it is estimated that approximately 1 million meshes are implanted per year. The most commonly used mesh material for mesh repairs currently use polypropylene mesh. 25 A study conducted for open "tension-free" Lichtenstein hernia repair of inguinal hernias by Amid PK et al, concluded that repair of primary inguinal hernias under local anaesthesia with the open tension-free technique using polypropylene mesh results in acceptable morbidity and appreciable reductions in postoperative discomfort, duration of hospital stay, recurrence rate and costs. 26 Baracs J et al had done a retrospective study on Longterm results of open tension-free and tension repair of inguinal hernias. 27 Based on this retrospective study, Lichtenstein repair was superior to non-mesh open inguinal reconstruction in relation to recurrence rates, but chronic pain and recovery time show similar long term results in both groups.
Another study conducted by Rutkow IM et al for "tension-free" plug and patch inguinal hernioplasty concluded that as compared with conventional sutured surgical techniques, a plug repair uses less overall dissection and ensures a "tension-free" hernioplasty. 28 They believed that the two factors of no. tissue tension and decreased dissection are the most important reasons for greater patient comfort, rapid rehabilitation, decreased recurrence, and lessened overall complication rates with the mesh hernia plug technique.
As compared to above studies of mesh hernioplasties, in our study, minor complications like wound seroma and wound infection were encountered in very few patients who lead to better patient compliance and good rehabilitation. These minor complications like wound infection and seroma were managed successfully with antibiotic/anti-inflammatory drugs and reassurance respectively.
Pierides G et al conducted a prospective randomized clinical trial comparing the prolene hernia system (comparable to plug and patch repair) and Lichtenstein patch technique for inguinal hernia repair in long term which concluded that the two approaches resulted in comparable rates of recurrence and long-term chronic postoperative pain. 29 The Lichtenstein patch caused significantly (more often) long-term sensory dysfunction of the skin in the operated groin.
Benizri EI et al done a study on open inguinal herniarepair by plug and patch: the value of fibrin sealant fixation; the results of which confirms the effectiveness of fibrin glue in securing prosthetic meshes and reducing chronic inguinal pain.
In another productive prospective randomized controlled trial for tension-free inguinal herniarepair: TEP versus mesh-plugversusLichtenstein by Bringman S et al concluded that laparoscopic hernioplasty is superior to tension-free open herniorrhaphy in terms of postoperative pain and rehabilitation. 31 A study conducted by Keith W et al concluded that the plug and patch hernioplasty is associated with less amount of postoperative pain and early return to normal activities and manual labour with a minimal documented early recurrence rate. 32 Fei L et al concluded in their study that the plug and patch mesh repair satisfy all the requirements of a feasible, reliable, and effective device for repairing primary inguinal hernia with high patient comfort. 33 Comparative study between Lichtenstein patch hernioplasty versus tailored plug and patch hernioplasty as a treatment of inguinal hernia conducted by Saad et al concluded that compared with patients who received the Lichtenstein patch for ambulatory inguinal hernia repair, patients who underwent the tailored plug-and-patch operation experienced less postoperative pain but consumed similar postoperative analgesic medication. 19 The rate of return to normal activity and work was similar in both the groups, which indicates no superiority for the plug-and-patch operation in overall rehabilitation and societal costs. There were no complications regarding mesh insertion as shrinkage, migration, or infection during early or late postoperative follow up period.
In this study, postoperative pain was slightly more common in Lichtenstein (8%) as compared to plug and patch (4%) inguinal hernia repair which concluded that there is no statistically significant difference of pain in both the study group sand all the sedentary worker patients were allowed to resume back to their routine non-strenuous work from three to seven days and strenuous work patients were allowed to resume back to normal activities after 4-6 weeks post-operatively.
Studies had shown that there is not much difference of operative time in both techniques of mesh hernioplasties statistically, though plug and patch repair consumes slightly longer time, which is attributed to the time taken to tailor the mesh plug and surgical experience. 19 In this study, there was no statistically significant difference in the operative time of both techniques and most of the cases were completed within a time period of 30-40 minutes.
The "return to normal activity" and "work" are the most important value to thecommunity and employer, in a study of Saad A et al showed that there was no statistical difference between Lichtenstein and plug and patch repair. 19 Andsame results had occurred with Andrew N et al and Jürgen Z et al. 34 In this study, most of the patients were discharged within 48 hours of post-operative period and were allowed to return back to non-strenuous routine activities. The remaining few patients were discharged on day 3 and 4 due to presence of minor operative complications like pain and seroma and associated comorbid conditions of patients.
Despite a large number of studies in recent years, there is no consensus achieved on the best surgical technique of recurrent hernia repair. 35 Reconstruction by using same tissues which have already failed one or more times previously is unsound. Such tissues are scarred, less vascular and indurated. The high failure rate of recurrent inguinal hernia repair argues convincingly against using these less desirable tissues repairs. 36 Therefore mostsurgeons would agree on the use of a prosthetic mesh repairs in the form of Lichtenstein patch or plug and patch for the surgical treatment of recurrent groin hernia. 37 Tarek IO, Talaat AA, et al. had done a comparative study in the form of Plug and Patch versus Lichtenstein hernioplasty in recurrent inguinal hernias. In the end of their study they found that Lichtenstein and plug and patch repairs are equally effective in the repair of recurrent inguinal hernias. However, plug and patch is superior to mesh patch as patients who had plug and patch had less requirement for postoperative analgesics, shorter hospital stay, earlier return to daily activities and less postoperative complications. 38 While comparing the recurrence in our study groups, in none of patient recurrence was found.
Various demographic studies had shown that inguinal hernias are more common statistically in the strenuous workers, who work hard in their daily life leading to protrusion of intra-abdominal contents through the patulous deep inguinal ring and weakened posterior abdominal wall. 19 In our study also prevalence of inguinal hernia was more common in the strenuous patients as compared to sedentary patients.
However I would like to add that laparoscopic hernioplasty is also a type oftension-free repair, being popularized and favoured by many patients and surgeons, offering better cosmetic results, better visualization of anatomy, utility in fixing all inguinal hernia defects, less post-operative pain, decreased surgical site infections, lower recurrence, less postoperative complication rates, potential for a faster and comfortable recovery, better patient compliance and rehabilitation, excellent long-term results with minimal risks than the "tension-free" open repairs, when employed by skilled surgeons in advanced laparoscopic techniques. 39 So these days in the era of laparoscopic surgeries, lots of work and studies are being conducted on the various laparoscopic techniques of hernioplasties.
